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4.1 Introduction

As we studied that the square root of negative numbers
do not exist in real number system, we need to extend
the system to a larger system, so that we can find the
solution of the equation of the type x> = — 1, which is not
possible in the system of real numbers. In fact, the main
ob]ectlve is to solve the equation ax® + bx + ¢ = 0, where
D = b* — 4ac < 0, which is not possible in the system of
real. Euler was the first to introduce the symbol 7 (read
iota) and indicated /=1, and defined 7 = —1. Now the
equation &> + 1 = 0 has two solutions x = % 7 and the

equation 2% + 3 = 0 also has two solutions x = + i\/3 .

4.2 Complex Numbers

Definition

Any number which can be expressed in the form # + i
is known as complex number. We usually denote the
complex number by z, i.e., z = a + ib (@, b € R) where
‘@’ is called (known as) the real part of z, denoted by
Re(z) and ‘¥’ is called the imaginary part of z, denoted
by Im(z).

Thus if z = 3 + 74, then Re(z) = 3 and Im(z) = 7. Also, if
z = — 1, then we can write z = 0 + (=1)7 and so Re(z) = 0
and Im(z) = 1.

The system of number {z : z = # + ib; a, b € R} is called
the set of complex numbers and denoted by C.

Purely Real Complex Numbers

A complex number z = @ + ib (a1, b € R) is called purely
real if its imaginary part is zero. i.e., b = 0.
For example; z =2 + 07,z = 7 etc.

Purely Imaginary Complex Numbers

A complex number z = @ + ib (a, b, € R) is called purely
imaginary if its real part is zero i.e., 2 = 0

For example; z = 0 + 37, z = 51, etc.

Equality of two Complex Numbers

Two complex numbers z; = # + ib and 2, = ¢ + id are said
to be equal if and only if # = cand & = d. However, there is

no order relation in the set of complex numbers i.e.,
expressions of the form # +ib <c +id and a + b > ¢ + id
are meaningless unless, b =d = 0.

|nf.. o Ifz=a+ib,a,be R, wealsodenote
Sh IS 2 = a + ib by an ordered pair («, b).

e The complex number 0 = 0 + 70 is both purely real
and purely imaginary.

Yllustration : 1f 3 + yi — 2i = x — i, then find y.

Soln.: We have,3 +yi—2i=x—-i=3+(y-2)i=x—i

Equating the real and the imaginary parts, we get
x=3,y-2=-1=y=1

Illustration : Find the real values of x and y for which

the following equality hold.

(ot + 20d) — Ba? +dy) = 3 = 5i) + (1 + 2iy).

Soln.: The given equality can be rewritten as
(x 3a%) + iQx - -y =4+i2y-5)

= 347 = 4,2x—-y=2y-5

= (x —H+1)=0 = x==2
Atx=2,y=3 andatx=-2,y=1/3

Illustration : If (x + iy)’ = u + iv, then show that
u v 2 2
—+—=4x" - y)

Y

(oot #-1)

5%

Soln.: We have, (x + iy)3 =u+ 0

Consider, (x + iy)* = & + (i) + 32°(3y) + 3x(iy)*

—3xy) +i3x%y - y")

= (- Sxyz) +1 (3xzy —yS) =+

Comparing the real and imaginary parts we get
u=x3—3xy2,v= 3x2y—y3

= u (o —3y ),v y(3x —y)

—(x —3y )——3x —y

=’ —y’i+ 300y - 3uy” = (o

= —
x
A —4y =4(x —y).
@07
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Self Test - 1
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1. Find the real and imaginary parts of the complex

a2t +ib?
number -
a® —ib
@) at -t 2400 ) at+ut 240
PR AL Al AL
© at -t 2400 ) at vt 240
PRI AL PR AL

2. The real values of x and y for which the following
equality holds, are respectively

(x* + 2xi) — (8x% + iy) = (8 = 5i) + (1 + 2iy)

3. Find the real values of x and y, if
Bx—=T)+2iy=-5y+ (5 +x)i.

()
©

1,2
1,-2
Letz; = (1 +4)y* + (6 +4)and 2z, = (2 + i)x. Find the

(b)
(d)

1,2
1,22

values of x and y so that z; = 2,.

@ 6,2
(¢) Both (a) and (b)

5. Ifz; =3 +iyand 2, = x + 4i are equal, then find the

sum of x and y.

(b) 6,-2)
(d) Neither (a) nor (b)

11 1

(a) 3, ? or — 3,—5 (b) 1, 3 or —1, 1/3 (a) 3 (b) 4

(¢ 2,1/30r-2,3 (d 2,1/30r-2,-1/3 (© 1 d 7
4.3 Algebra of Complex Numbers | |For every complex
Addition of two Complex Numbers : Let z; = x + iy N EEEEZ; OZ " tgi IC(()) I;;ptlﬁz
and 2, = # + iv be two complex numbers. Then, the sum Addition identity element for
21 + 2, is defined as z; + 2, = (x + ) + i(y + V). addition ie. z+0=2=0
Difference of two Complex Numbers : Let z; Existence of +z
= x + iy and 2, = u + iv be two complex numbers. Then, | identity For every  complex
the difference z; — 2, is defined as z; — 2, = 2| + (-2) number z, the complex
— (v — (v C e number 1 = 1 + i0 is the

(v —u) + i(y —v). Multiplication | ., .

o identity element for
Multiplication of two Complex Numbers : Letz; = x multiplication ie. z - 1
+ 7y and z, = # + #v be any two complex numbers. Then —z=1.2
the product z,z, is defined as 2,2, = (v — yv) + i(xv + yu) For every complex
Division of two Complex Numbers: Letz; =x + iy and number z = x + iy, we
2, =u+iv be two complex numbers, where z, # 0, then the Addition have —x + i(~y) (denoted

as — z) is called additive
quotientﬂis defined by ﬁzzl (L): x. i y. - inverse or negative of z.
%) % %) utw utw For every non-zero
complex number z = x +
Properties of Addition and Multiplication iyorx+yi(x#0,y#0),
h th |
e Letz, z, and z; be three complex numbers. Existence of Evsmb:rv ¢ He compiex
inverse X = y
Property Operation Description 2+ ),2 ! 2+ yZ
. Multiplication
.. zy + 2, is a complex 1 B
Closure Addition number denoted by Jorz L
Multiplication | z;-z, is a complex number called the multplicative
inverse of z such
Addition Zi+z5=25+7 ' 1 '
Commutative thatz-— =1 (the
Multiplication | 212, = 2,2, z
A Addition Z1+ (2 +23) = (21 + 2,) + 23 multiplicative identity)
ssociative -
Multiplication | z,(2,23) = (z,2,)75 Distributive | - (22 + 23) = 212, + 2123

(21 + 25)23 = 2123 + 2,23
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Integral Powers of i
Positive integral powers of i : We have, j = -1
F=-l,P=xi=—ii'=(*"=(-1)1*=1
e The value of i for n >4 1isi", where r is the remainder
when # is divided by 4.
Negative integral powers of i : By the law of indices, we
have

17 1 1

-1 3 2

1 =—-=——=1 :—l,l :—:—:—1
it P -1

31 4 1 1

3 4

1 ===—=1 1 =—==-=1

— 1 . .
e If n >4, then i7" =—, where r is the remainder

1
when 7 is divided by 4.

me%hOTS i%is defined as 1.

Identities Related to Complex Numbers

For any complex number z;, 2,, we have
() (21 +2) =2{ + 222 + 23
() (z;-2) =2{ - 22125 + 27
(i) (2 +25)° =2 + 32{2) + 32,27 + 23
(iv) (z;—2)° =2{ — 32{2) +3227 — 25
v) Z12 - Zz2 = (21 +2)(z1 — 29)
Illustration : Find the sum and product of the complex
numbers —/3 + v=2 and 24/3 —i.
Soln.: Let 2 = —/3 +v-2 = 3 +i\2
and z, = 23 —;
Then 2 + 2, = (—\/g + 1\/5) + (2\/§ —1)
= (-3 +23) +iN2 =) =B +i(2 - 1)

WG G Objective Karnataka CET | Mathematics

and 2z, = (/3 + iN2)(2V3 - i)
= (=6 +2) +i(\3 + 246).

Illustration : Express i* + i'° + i'' + ' in the form of

a + ib.

Soln.: We have, ¥ + 10+ ' 4+ 2 = B[+ 2 + 7 + 1Y

=@ i-1-i+1] (-F=-1,=-,i"=1)

=1(0)=0+0i=a +ib, where 2 =0, b = 0.

Ilustration : If (li) = 1, then find the least
-1

positive integral value of .

Soln.: We have, Gi) =4l

=
1+ 1+:7Y
= — el — =
1-7 1+

A\ \77
= D' 74 =1= 2 =1=i"=1
1+1 2

=  nis multiple of 4.

The least positive integral value of 7 is 4.

2 12
Illustration : If (2 +1? = x + 7y, then find the
a—i
value of &” + ).
2 2
Soln.: We have, x + iy = (ﬂz;l.) ...(0)
a—i
Changing i to — i, we get
_(d +1)? 5
x—iy = T ...(i1)
Multiplying (i) and (ii), we get
: @) (@ 1)
(o) = 20 —1i 8 2a+1i
2 4
= Ay tD
4a° +1

Self Test - 2

1. Find x and y if Gx — 2iy)(2 + i)* = 10(1 + ).

~14 1 14 -1
(a) F:E (b) 15’ 5
14 1 -14 -1
© 1553 @ 5
2. If(1+2i)2+3i)3 +4i)=x+iy, thena’ +y’ =
(a) 1600 (b) 1627

© 1625 d 1725

3. Ifz=x-iyand 2° = p+iq then

LN B B N
o)

@@ 1 (b) -2
(c) 2 (d -1
4. If(1+4P/0-i) —(1-4) /(1 + i)’ =x + iy, then
(@ x=0,y=-2 (b) x=-2,y=0
() x=1,y=1 d) x=-1,y=1
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5. (1+Z) =x+iy,thenx+y=
-
(a) —2/5 (b) 6/5
(c) 2/5 d) -6/5
6. Let z = 1 n 3 . If o is a real number such that
i

— o is real, then the value of o is

@ 4 b -4 (@@ 7 @ 7

2
7. The imaginary part of z'((IZ:—l)l) is
2 4
- b) 0 = d --
@ 3 o © 3 @ -1

sin 60° + 7 cos 60° .

cos15° —7sinl5°

8. The value of
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1 1 1 1
N RN NN
1 .1 1 .3
(C) \/— \/— (d) E + 27
9. Ifx= “1+i3 , thena’ +x + 1=
@ 2 ® 3
(© 0 d 1
10. Express (1 —7) + (- 1 = 6 ) in the standard form
a +ib.
@ 2-7: (b) -3:
() 0+ (-7 d 7-2i

4.4 The Modulus and the Conjugate
of a Complex Number

Modulus of a Complex Number
The modulus of a complex number z = # + ib is denoted
by Iz| and is defined as

l21=a? + 1 = [Re(2)? + Im(2)}
Clearly, |z| 20 forallz € C.

Conjugate of a Complex Number

Let z =4 + ib be a complex number. Then the conjugate
of z is denoted by z and is equal to # — ib.

Thus,z=a+ib= 2z =a—ib

It follows from this definition that the conjugate of a
complex number is obtained by replacing 7 by — 7.
Note :

* A complex number z is purely real if and only if
Z =2z

e A complex number z is purely imaginary if and only
ifz =-=z.

Multiplicative Inverse
Let z = x + 7y be a non-zero complex number. Then,
27! is called multiplicative inverse of z and it is given by

1 1 x—1y z -1 z
- = = ) 5 = > =2z = 7
2 x+ty xt+y |zl |21
Properties of Modulus

If z, 21, 2, € C, then
(1) lzl=02=0,iec,Re(z)=Im(z)=0
@) 1zl =1zl = -zl

(i) -1zl < Re(z) < 1zl;

(iv) 2% =1z’

—lzl <Im(z) < Izl

|zl|

el

|nf.§h01-s| o Iz +2,P=1z P +12, I’ + 2Re(z3,)

o Iz —2P=lz P +1z,F —2Re(23,)

) lzgzl = 121120 i) |2L 12, 20

o« I+ Palz -5 P=2(z P +1z )
o Loz bzl +lby +az P =@ +5)(1z P+ 2 P),

where 2, b € R

Properties of Conjugate
If 2, 24, 2, are complex numbers, then
i @)=z (i) z+z=2Re(z)
(i) z-z=2iIm(z) (iv) z =% < zispurely real
(v) 242z =0= z is purely imaginary
(vi) 2% = {Re(2)}* + {Im(z)}
(vil) 2 T2, =2 £2, (v (ﬁ) TR
%) 2

(x) 212y =212

x) o= f(z)=0a=f(z), whereaeC

|nf¢!§h0,rs | Triangle Inequality
For any two complex numbers z; and

z; we have (a) 12y + 2,1 < lz(| + 121

(b) 1z

=25 > Izl =121



110
Illustration
J5 + 3.
Soln.: Let z = /5 +3i

z=+/5-3iand |z|2 = (\B)Z e (3)2 =14

A E 5ok 53
_|Z|2_ 14

: Find the multiplicative inverse of

= ==
14 14

Illustration : Find the modulus of 1:

—1

Led] J1ieil_Viel_ V2
Tli-il n-il i+l 2
Illustration : If z=2+\/§i, then find the value of zz.

Soln

WG G Objective Karnataka CET | Mathematics

Soln.: z=2++/3

o z3=2-
Z=Q+\Bi)2-Bi)=4-3*=4+3=7
Illustration : Find the conjugate and modulus of the
complex number (1 — N+ 1+

Soln.: We have, (1 — 22 + (1 + )~

__ 1 (i) (=)
(1-if  (1+iy (=i (1+i)
=+=O+Oi

(1-i) (1+i)

Hence conjugate is 0 — 0/ and modulus is 0.

Self Test - 3

1.  On multiplying 3 — 27 by its conjugate, we get
(@ 10 (b) 11 (© 12 (@ 13

2.  Find the multiplicative inverse of 2 — 3i.

2 3 2 3
2 3. o238

@ 373 ® 35
2 3 2 3
2 3 n 2,3,

© -3 @ -3*5!

3. The conjugate of a complex number is L
Then, the complex number is LY

1 -1 1 -1
— b — ST N
@53 ® 50 53955
1-7 4i .
4. The modulus of -+ — is
3+i 5
(a) J5 units (b) % units
(¢ ﬁ units (d) g2 units
5 5
5. The multiplicative inverse of j:_ ‘;Z. is
— 5

-8 31 -8 -31
o (%) o (3%
8 31 8 31
o (%) o (53
6. Let x; and y; be real numbers. If z; and 2, are
complex numbers such that |z;| =|2,| = 4, then
|1z = 127 |2 + |z +x1z2|2 =
@ 32 +y) (b) 166" +y1%)
(© 4" +y) () 32
7. What should be the positive value of p so that the
magnitude of 3 + pi), where i =/(-1) is twice

that of (%) +pi?
@1 ®mo © 3 @3
8. If 21 is purely imaginary, then
z2+1
(a) Izlzé (b) lIzl=1
(o lzl=2 (d) lzl1=3

4,5 Argand Plane and Polar

Representation

The plane having a complex number assigned to each
of its point is called the complex plane or the argand

plane. ,

Imaginary
axis *P(z;)  *Q(zy)
Real axis
X

0(0, o)|

If two complex numbers z; and 2z, represented by the
points P and Q in the complex plane, then |z; — 2,

= PQ. v

Geometrically, in the argand

plane, the modulus of the complex ;P
X

number zx + iy = Jx’ + y* s Y

the distance between the points b’

P(x, y) and the origin O(0, 0). '

ie. |2l =%’ +y2
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A purely real number 4, i.e. 2 + 0i is represented by the
by the point (0, b) on y-axis. Therefore, y-axis is called
of the complex number z = x + 7y,
conjugate of z, which is represented

point (2, 0) on x-axis. Therefore, x-axis is called real axis.
A purely imaginary number b, i.e., 0 + ib is represented
imaginary axis.

Geometrically, the mirror image ‘T Pey)
represented by the ordered pair ,, ‘ "
(x, y), about the x-axis is called Ol

by the ordered pair (x, —).

v Qx, -y)

.I | ® Cube Roots of Unity
Info ShOTS The roots of z° = 1 are 1, ®, w?, where

NE) , 1 B

I .
O=—=+i—and@" =———7i—
2 2 2 2

Note: (i) 1 +® + w*=0

Self Test

111

IYllustration : Represent the conjugate of the complex
number z = -5 + 3 7 in the argand plane.

Soln.: We have, z = -5 + 3i

Now, =-5+3i=-5-3

0z =—5-3i -3

-4

1. Itz=-1+1 thenzliesin

(a) Iquadrant
(c¢) I quadrant

(b) II quadrant

(d) IV quadrant

2. If a complex number lies in the III quadrant, then
find the quadrant in which its conjugate lies.

(b) II quadrant
(d) IV quadrant

(a) Iquadrant
(¢) I quadrant

3. Ifz=ux+dylies in the third quadrant, then 2 also
lies in the third quadrant, if z

(b) x<y<0
(d y>x>0

(@ x>y>0
() y<x<0

4. On a argand plane, a cube root of unity is
represented by
(a) avertex of an equilateral triangle
(b) avertex of an isosceles triangle
(c) avertex of a right angled triangle
(d) None of these

5. If 2 = =3 — 24, then the mirror image of z with
respect to x-axis is

@) 3+2i
(b) 3-2i
(o0 -3+2i

d) -3-2i




All complex numbers have the form a + ib, where a and b are real numbers. The number a is called the
co N c E PT real part and b is called the imaginary part of the complex number.
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—/ Algebra of Complex Numbers /— —/ Modulus of a Complex Number /—

Let z; = o + iy and z, = u + iv be two comp]ex The modulus of a Complex number
numbers. Then 2z =a +ib is denoted by |z| and is defined as
° z1+z2=(x+u)+z()/+v). |Z|:\/ﬂz+b2 :\/{Re(z)}z_'_{lm(z)}z
* -2 =2+ (-2)

=(v—u)+iy-v). — =

® 212y = (vu —yv) + i(xv + yu)

2z 1 x .
o 71221,7 =—+1 _)/.
Zy 2z u+ 1w U+ 1w

) Properties of Modulus
—/Conjugate of a Complex Number /— Ifz, 2,2 € C, then
Let z = a4 + ib be a complex number. Then the (@) 121=0&2=0,ie,Re(z)=Im(z)=0
conjugate of z is denoted by z and is equal to # —ib. ‘ @ Ilzl=1%21=I1=l

l (i) —lzl <Re(z) < Izl; -1zl <Im(z) < |zI

]

(iv) zz = Izl

W) lzizl =1z 12,1
Properties of Conjugate N B
If z, 21, 2, are complex numbers, then (vi) o |z |;z2 #0
_ 2 2
0 @)=z
(i) z+2z=2Re(z) | (vi)) |z + 2, P=| 2 Pl 2 I’ 42 Re(zz;)

(i) z-2z=2iIm(z)

2 2 2 _

. _ = . (viil) 121 =25 I°= 12/ I + 1 2, I” =2Re(2/Z,)
(iv) 2z =% < zispurely real

(v) z+z=0= z is purely imaginary (i) 1z +2 P4 z -2 12

™) 2% = {Re(z)}’ +{Im(2)}’ =2(15 P +1zP)

(vii) 2z t2, =2 %2

®  laz —bz 41 bzy + az, ?

Zl _ 51
(Vm)(zzj = g,zz #0 = (gz +[72)(| 2z 4] 2y Iz), where 4, b € R.

@) 2z =52
x) o= f(z)=a=f(z),whereaeC

—/ Cube Roots of Unity [—
3 i —f Argand Plane I
The roots of 2 = 1 are 1, o, (( ) The plane having a complex number assigned to
where @ = —1+i§and o’ :—l—iﬁ each of its points is called the complex plane or the
22 2 2 argand plane.
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& | EXERCISE ==
00 KGET Connect ..

4.2 Complex Numbers
1. Find the values of x and y which satisfy
the following equations (x, y, € R).
(+2y)+Qx-3yi+4i=5
(@ x=1,y=2 (b) x=2,y=1
() x=-1,y=2 (d x=-2,y=-1
2. If 4x + iBx — y) = 3 + i(-6), where x and y are
real numbers, then find the values of x and vy
respectively.
(a) 1/4,3/4 (b) 3/4,33/4
() 33/4,-3/4 (d)y -3/4,-33/4
3. Letwx, y € R, then x + 7y is a non real complex
number if
(1) =0 (b) y=0
(© x=#0 (d y#0
4. Find 2 and b such that 242 +74b and 2/ represent the
same complex number.
1
(a) ﬂ=0,17=% (b) ﬂ=l,b=§
1 1
= — = = -,b = 1
© a=3b=0 @ a=;
5. Ifz =2-iyand 2, = x + 3i are equal, then find x
and y.
(@ x=2,y=3 (b) x=2,y=-3
(© w=3,y=-2 (d) x=-3,y=-2
6. If3+yi—2i=x—1 then findy.
(@ 3 (b) 0 (© 2 d 1
7. If@+b)—iQBa+2b)=5 +2i then find 2 + b.
(@ -5 (b) 0 (© 5 d 12
4.3 Algebra of Complex Numbers
. a+ti .
8. Ifwx+iy= -, then the value of #y — 1 is equal
to a—i
(@ (b) y © 0 (@ 1
9. Tf (x + iy)"* = 2 + 3i, then 3x + 2y is equal to
(@ -20 () -60 (¢) -120 (d) 60
10. If the imaginary part of 2.+ L is zero, where zis a
ai —
real number, then the value of # is equal to
1 1
@ 3 (b) 2 © -5 (@ -2

2 2

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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The least value of » € N for which [l;l] is real,
is 1+

(@ 8 (b) 4 (© 2 d 1
The value of (1 +7)* + (1 —4)° =
@ 1 by -2 © 0 (d -4

If 2, = 232(1 + i) and 2y =1+ i3, then 202y s
equal to

() 128 (b) 64 () —64 (d) -128i

If z= Q, then Re(z%) + Im (2°) is equal to
i

(@ 1 (b) -1 (o 2 d -2
. (1+12)"
The expression ‘)n—_z equals
-1
(3.) gt 1 (b) P 1
() -2i"*1 d 1
If 2#0, Re 2 =0, then
(a) Rez*=0 (b) Imz’=0

() Rez’=Imz’ (d) none of these

(I+i)x—2 Q=3i)y+i_

)

Let x,y € R. If

341 3—-1
thenx +y =
(@ 1 (b) 2 o -1 (@ -3
The value of * + 74> —x + 16 when x = 1 + 24, is
(a) 17— 24 (b) —17 +24i
(o) —-17-24i (d) 17 +24
Ifz;=2+3/and z, = 1 + 24, then 2 s equal to
2
() %—%z (b) §+§z
8 1 8 1

_e_ N

© -z-5 d —<+<i
2

The real part of 1+ l? is

1 (3-14) {

- b) =
@ 3 ® 3

1 1

= dH -=

© -3 @ -3
. . a+a" .

The least positive integer 7, for which ———-is
positive is (1-1)
@ 4 (b) 3 (© 2 d 1
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22.

23.

24.

25.

26.

27.

28.

29.

30.

If z; = (3 + 2d) and 2, = (1 - i) then z;-2, is
(@ 2-2 (b) 5-1
() S+i d 2-3i

. . 1+
If zy =2 -4, 2 =3 +iand z3=T,then
21 — 2, + 231s equal to —!

(@) 4+7i (b) 4;7’
© @ 7
-3-2i 1+2
If z =T3iand 25 =33 then (z; +2,)- (z;-2;)
is
56 —136i 56 —136i
(2) 144 (b) 169
136 - 56¢ 136 — 56
© g @ 16
1
If 21 = 7, then the value of z; + iis
3+1 Z
3 2. 3 4
(a) §+§l (b) 53
1 3 1 3
© 55 @575
If 2 = 3x — 4y and 2, = Sx + 3iy, the value of
2 2
A Ax” - By -3 Cy , then find
7 2527 +9yF 2547 +9y?
A-B+C.
(@ 15 (b) 34 © 26 (d) 24
Ifz =3 +i, then find the value of (z—2)* + ! 5 -
(z-2)
3. . . 5.
(@) =¢ (b) 2: (c) 3: d) =i
2 2
Ifz = (1 + 37— 2 + ), then find Z—+i
A
i— i+3

(a)

A il i3
i3 ® 5 0 T @

(1+z‘)”.
—— | isreal
1-1

(a) for every real number 7

(b) for every odd integer »

(c) for every rational »

(d) for every even positive integer 7

1+ 1000 1—; 2000

The value of (—) + (—) is equal to
1- 1+

(a)

1+i () 2 © i

d 1

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
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1+ )%
The value of (—) is equal to

1-1:
(@ 1 (b) -1 () d) -
2016
The value of % i
(a) -2i (b) 2i () 2 d -2

1+i) (1-iY
If(:) _(m) = x + iy, then find (x, y).

@ 0,-2) b 2,00 0,2) @ @0
The smallest positive integer 7, for which
A +)"=1-0)"is

(@ 1 (b) 2 () 4 (d 0
Find the value of # — it =% + # — 44°.
() 2-4i (b) 4 (O -4 (d) 1+4
Complex number 7 ™ in the form of # + ib is
(@ -i (b) 1-7
(© 0+1 d) 0+1.4*
P ).
If 2 = ———, then the value of 2” is
7 +1
@@ 1 (b) -1 () i d) -
.
Find the value of N | |
@1 B0 © = @ =
J5 J5
An+l Z~4n—1
Find the value of
@@ -1 (b) i (¢ 1 (d) i
Evaluate: 7 + 0+ + 1
(@ -1 b -2 (© 0 d 1
4 9 16

If$=a+ﬂy, then (a, b) is

22—+ 47 @0
@ (1,2) b 1,2)
© @1 d 2,-1)

Let 2 =—1. Then

e+ =+ -
( iHJ ( i i

. 1 . 1
P M| =

14 5
(@ -1+i (b) -1-7 (¢©) 1+i (d) -
13
The value of z (" + ") where i = /-1 equals
n=1
@ 0 (b) () - d i-1
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9 .19 .
44. Ifz=47 +i ", then zis equal to 54. Reciprocal of 2 + STiis
@) 0+0i ) 1+0i B . ,
© 0+i ) 1+2i (a) Z&Iﬁ’ b 2 Ifﬁ !
45. The value of (- ~-1)**3 ne N is 2 s NG,
_ . s — 7 d
(j)— Jl— -1 © i @ © 2 @
46. -3V—6 isequal to
V342 5 +47i
(a) 3\/5 (b) _3\/5 55. If 2 = \/E \/gla 2= ﬁ gl ; then find the
© 3W2i d) -3v2i TV — Vo

value of 1 z; + 2, |.

4.4 The Modulus and the Conjugate of a Complex @ 1 ) 2 © 2 @ 5

Number

2 .
. x° + 4y
47. If z =3+iand , = -5 —ithen the value of 356. Find the modulus of — \/\/z .
| 2 + 2, |1s Yy —xi
@ -2 (b 2 © 1 (@ 8 @ xt+y ) oy
1 ! - 4
. T ) x+y
48. Find the multiplicative inverse of ————+.
\/_ - l\/z 0 4 x4 +y
@ b+iva ®)  a +bi © L ) ;
© a-ilb @ b-iva yx I
. Y . 445
—bi 57. Find th ltiplicat f .
49. Find the modulus of \/\/E—://:l,. U 3—44
+ . :
b NI @ -t 0 -2
@ 2T o) 25 25 41 41
Xty x+y 8 31 8 3l
o .Y © 3ty @ 3y
(©) (d) ( ) 25 25
x—y x—y N
-2
24 58. If 2 is purely imaginary, then
50. Find the modulus of ﬁ . z+42 PUTEy Tmaginaty
i+(l+i
p ' & 7 .S @ lzl=1 (b) |z|:\/1§
@ - OF gm) g O 7 © lzl=3 @ 1z1=—
_ b2 8+1i
51. Find the complex conjugate of = v 59. If 2=~ then Zis
a* + bi V2-1
. 60 61
(@) 2 - l(ﬂzbz + ab) (2) 3 (b) 3 @) % (d) %5
Y
a’+b
1 ) 1
) & - B +i(a’b’ + ab) 60. If 2+ —=1+/,then find the value of |3’ + ]| .
4 ;2 z
a’+b
P B i+ ab) @ Y20 O V24 © V26 @ V22
(0) 3, 2 5—4i ,
a’+b 61. If z= TR If B is a real number such that
&+ B + iV + ab) Lo ) .
(d) TS, lz— Bl is 3.5, then the value 13p? + 44P1 is
@+ @ 510 (b) -584 (o) 544 (d) -544
52. Find the value of 13 = =5 1. 62. Tfz =1+i 2 =2—2iand 2z = =3 + i, then the
(@) /8 G 5 © V2 @ B34 value of (2} + 23 + 23°) is
53. If2'%% = (3 + )%, then modulus of z is () -12+36i (b) 36+12i

(2) 4 ®) 8 © 16 () 32 (© -36+12i d) -36-12i
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Let z; and 2, be two non-zero complex numbers
such that |z1|=|z2|=l+i=6, then the
: 2 2

value of |z + z;| is
(@ 206 (b) 216 (¢c) 306 (d) 236
What is the value of \/i + 2v—=i ?
3+1 3—1i
) —— b) —
(a) \? (b) 7
-3+ 1+3
(©) (d)

NG

=

Whatis the value of (—v/=-1)*"** + (7% +i72°7)193
@@ 0 b) 1 © -1 (@ 2
147 1-:
If z= 1= 1+ then what is the value of
-7 1+
22+ 22 ?
(@ 1 b 0 (¢ 2 (d 4
IfA+iB == 1+\/El.,where,i= V-1, then the
1-2i
value of AB is
22 N5 M2
@ 5 b —5=© 0 d) =

A and B are two complex numbers, then modulus

of the quotient of A and B is

(a) Greater than the quotient of their modulus

(b) Less than the quotient of their modulus

(¢) Less than or equal to the quotient of their
modulus

(d) Equal to the quotient of their modulus

If 2, and 2z, are complex number with
|21 1 = 12,1, then which of the following is correct?
@@ z1=2

(b) Real part of z; = Real part of z,

(¢) Imaginary part of z; = imaginary pant of 2,
(d) None of these

If 3x = 6 + 154, then the value of Ix* + 2* — 8x +

1791 is
@ 80 () 107 (© 85 (d

If A+4)z=(1-14)z, then z is equal to
@ -iz (b) (© iz () iz

If is a purely imaginary number (z # -1),

192

-z

z—1

z+1
then find the value of 1z1.
@@ 2 (b) 1 (© 0 (d 4
The value of (z + 3)(z + 3) is equivalent to
() lz+31° b) 1z-3I
(€ 2°+3 (d) None of these

A real value of «x satisfies the equation

(ﬂ):a—iﬁ(a,BeR),ifocz+Bz=

3+ 4ix

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.
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@ 1 (b) -1 (o 2 d -2
Ifa+ib=c+id then
@ #+7=0 b) F+2=0
(© F+d=0 d) A+ =7+d
If z is a complex number, then
@) 12°1>1zl° () 121 = 1z1?
(© 12°1 < l1zI? d) 1221 > 1z1?
If f(z)zf;zz, where z = 1 + 24, then [f{z)| is
-z

() % (b) Izl
(¢ 21zl (d) None of these
Find the multiplicative inverse of (4 — 3i).

4 _3 4 3

LY .8 o L3
AT Th ®) 25+

4 34

E LN o oS4
© 282 @ 2535
If z_(x(oc € R) is a purely imaginary number

zZ+ A

and |zl =2, then a value of a is
@1 0V 5 @

The conjugate of a complex number is L
Then that complex number is L=

-1 1 -1
(b) 1 (© 11 (d) i1
Let z be a complex number such that Iz| +2=3 +i
(where i = \/=1). Then Iz is equal to

V34 5 V41 5

1
Wi

T 2 M o 2
@ == ® 7 © - @& 3
2
The conjugate of the complex number M is
(@ 1-i b) 1+ —!
(o -1+i (d -1-i
If lslﬁ is purely imaginary, then the value of
2]
2z + 3z, s
2z — 3z,
37
@ 3 b 2 © 1 d 3

If z is a complex number such that z = —%, then
(a) zisany complex number

(b) Real part of 2 is same as its imaginary part
(¢) zis purely real

(d) =z is purely imaginary

If (5 ++3i) =2%z then modulus of the

complex number z is equal to

@ 1 b 2 © 222 @ 4
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86.

87.

88.

89.

90.

91.

92.

93.

1.

2

If 3ﬁ is a purely imaginary number, then
%

G Bio | N equal to

2 +2;

(@ 372 (b 1 (© 2/3 (d) 4/9

If G+i)(z+2)-(Q2+i)(z—2)+14i=0, then 2z =

(@) 5 (b) 8 © 10 () 40
. b
If v +iy = [Ef:;d;}then x4yt =
@) @+ +d)
) @ -8/ —d?)
© @ -0 -d)
) @ +8) 7 +dP)
If Z is a complex number with 1Z| = 1 and

Z+%=x+iy, then ay =

@@ 0 (b) 1
() 2 (d) None of these

Ifiz® + 22—z +i=0, then |zl is equal to

@ o0 (b) 1

() 2 (d) None of these

If zzé, then Z is (where Z is complex
-1

conjugate of z)

(@) 2(1+19) (b) (1 +9)
2
. ) =
© 15 @ 1
If the conjugate of (x + #y)(1 — 27) is 1 + i, then
1 . 1+1

@ w=— 0 x-iy=
(c) x+z’y=1;l (d) x=1

1-2 5
If Re(1 + 7))’ = — 26, where y is a real number, then
the value of |yl is

(V) KCET Ready ..

If2? + z + 1 = 0, where 2 is a complex number, then

2 2 2
1 , 1 s 1
thevalueof | 2+ —| +|2"+—| +|z +—=
z z2 z3

2

6 L.

+....+(z +—6) is
zZ

@ 18 (b 4 (@© 6 (@ 12

If the cube roots of unity are 1, o, o, then the
roots of the equation (v — 1)’ + 8 = 0, are

94.

95.

96.

97.

98.

4.5
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(@ 2 (b) 3 © 4 @ 6
If 2 = x + 7y is a complex number such that
|zl = Re(iz) + 1, then the locus of z is

(a) x2+y2=1 (b) x2=1—2y
© y=2-1 (d y'=1-2x
3
It f(z)zl1 : , where 2 = x + 7y with z # 1, then

Re{sz)} =0 reduces to
(@) +y2+x+ 1=0

(b) xz—y2+x—1=0
@) xz—yz—x+1=0

(d) xz—y2+x+1=0
Iflzl =5and w= Z—_S, then Re(w) is equal to
z+5

1

@) 0 ® 5 © 5 @ !

If 2y, 2,, 23 are any three complex numbers, then
21 (Im(2223 )) + Zz (Im(23zl )) + Z3 (Im(21Z2 )) is

equal to
@ 0 (b) z+2)+2;3
© 21223 (d) (m)
212723
The modulus of 1+—212 is
1—(1-14)
@ V2 (b2 © 1 @ B

Argand Plane and Polar Representation

99.

100.

In Argand’s plane, the point corresponding to

(1_(1/\?# lies in quadrant

(@ 1 (b) II (¢ II ) IV
The point represented by 2 + 7 in the Argand plane

moves 1 unit eastwards, then 2 units northwards

and finally from there 242 units in the south-
westwards direction. Then its new position in the
Argand plane is at the point represented by

(@ 1+ (b)y 2+2i
() -2-2i d) -1-i
@@ -1,-1,-1 b -1,-1+2m,-1-20’

© -1,1+2m,1+20° ) -1,1-2m,1-20’

3
25
The value of [ils + (1) ] is equal to

7

(© 2-2i

(b) 2+2i
d) 2-+2i
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10. If

11.

12.

13.

It Z, =a +iband Z, = ¢ + id are two complex
numbers where 4, b, ¢, d are all real numbers, then
(a) Z; + Z, is always a complex number

(b) Z, Z, is always an imaginary number

(©) — Z, is always an imaginary number

(d) Z, Z, is always a real number

3

Let (—2 - %z) = (i= \/—_1), where x and
y are real numbers, then y — x equals
@ -91 (b)) 85 (¢ 85
Let zeC with Im(z) =
2z—mn

2z +m

(a) n=20and Re(z) =10
(b) n=20and Re(z) =-10
(¢) n=40and Re(z) =-10
(d) n=40and Re(z) =10
Let z; = M and z

ez

1 1
—_ + —_—
L)
(a) 47
© Iz
IfZl, 29y ooy

x + 1y

d 91
10 and it satisfies

= 2/ — 1 for some natural number 7. Then

_x/ﬁ+i3x/§
W13 =il

Then is equal to

(b) 264
(d) |Zl 2y |

2, are complex numbers such that

—Z2|

lz1l = lz)l =...= lz,| =1, then lz; + 2, + ... + 2,1

is equal to
@ 1z 2923...2,l

(c) i+i+ +—

Z 2 z

(b)
d) =

2] + 12| +.+ 12,

n

Let z # 1 be a complex number and let o = x + 7y,

y#0.1If 0)1_ 2 is purely real, then |z1 is equal to

ol lo?

(a) (b)
I+)2+3)(3-4i)
Q2-3)1-)G+4i)

132 (b) 25

(© d 1

lo I

a+ib,thend® + b =

(a) 144

It

(@ 1

(©

= 2, then the greatest value of 1z is

(o 3
1 1 1
21

d 1

3
z—_
z

(b) 2 (d 4

=1land z,

2,, 23 are imaginary numbers, then |z + 2, + 23| is
(a) equaltol (b) less than 1
(c) greater than 1 (d) equalto3

It a4, b, ¢ are real numbers and 2z is a complex
numbersuchthatﬂ +V+f=landb+ic=(1+a)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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z, then the value of 1+ z.z is
. - ZZ .
@) —ib ) a+ib
1-¢ 1+¢
© a—1ib @ —a +ib
1+¢ 1+¢
592, 590 , 588 , 586 , 584
PP 7+
The value of +2is
;382 ;580 ST8 | ST6 574
@ 1 b) -1 (o 2 (d 0
If z= (37 + 4i)’G7 — 4i)’, then Re(z) =
@) 79x37 b))  (797°GV7)
(© 4797 (d) None of these
If |z - bl 2, then the greatest value of |21 is
z
(@ 3 (b) 2 (0 10 (@ 4

If o is a complex cube root of unity, then (1 - + ®”)
l-0’+oh(l-0'+0®)(1-0®+'®
(@ 12 (b) 14

(¢ 16 (d) none of these

If w is an imaginary cube root of unity then

is equal to

(1+0-0?) equals

() 1280 ®) - 128
(©) 128w’ d) -128w’
If z; and 2, are 1-7 and -2 + 4/ respectively, then
Im[zl_ﬁ) is equal to
21
@ 1 by -1 (9 2 d -2

o is an 1mag1nary cube root of unity. If (1 + ® )’”
= (1 + o, then least positive integral value of 7 is

@@ 6 b) 5 (© 4 d 3
The maximum value of Izl when z satisfies the
condition z+g =21is
z
@ V-1®b) B+l B @ 2+8
1+i3 1-i3
The value of
(1280 (12897
@@ o0 (b) 1 () 2 d -2
100 100
The value of _1%\/?3] +[_1_T\/T3J is
(@ 2 (b) 0 (0 -1 (@@ 5
=\30
The value of _11+ zﬁ is
-
@ -2 ®) 2% © 2% @ ¢
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25. 'The true statement is ; ; ;
. g+ ptig 1+iz .
(@ l-i<l+i (b) 2i+1>-2i+1 28. Given = =7 then =
(¢ 2i>1 (d) None of these T SRR
= ]_ = 2
(3_”\/?)(3_1.\/;) (2) P2+72+ (b) p +q +
26. The value of (\/§ \/E) (\/§ \/E) = © p+g-r=1 (d) None of these
+ —_ —_
’ l 29, TfAw) = ot — 40 + 40 + 8x + 44, then A3 + 2i) is
V7 7 72
. . . —7~2i
@~ 0 2V7i (o) Ji @ = @ 0 D -1 © 5 @ 4
.\ 148 | 146 | 144 | 142 | 140
27. The least positive integer 7z such that (LJ isa  30. The value of 1-138 u 1-136 K 1-134 . Z~132 - 1-130 -1=
positive integer is L+ N
() 2 (b) 4 () 8 d) 16 (@ -1 b -2 (© 3 @ 4
=% KCET Exam Archive /7 10 vears'pvas (2014-2023)
1. If 1, o, o are three cube roots of unity, then @ 1,1 (b) 1,0
1-w+0)d+0-0)is (© (0, 1) ) (0,-1) (2018)

(@) 2 (b) 4 © 1 (@ 3
(2015) .
P 2
2. Ifz= (B+i) (31;4) , then Izl is equal to
(8 + 61)
(@ 1 (b) 3 (© 0 d) 2
(2015)
3. The simplified form of i” + " * ' +i"*? +i"* 7 is e
@ 0 ® 1 (© -1 (@ Q016
4. If (?) - 1, then the least positive integral o
—; ]
value of 7 is
(@) 4 (b) 1 © 2 (@ 3
(2017)

1-i)"°
5. If () =a + ib, then (4, b) is
1+

=
Self Test - 1
=
A+ (@ +ib)aP + b
Lo @ 5—5=5—5"5 5
a”—ib®  (a” —ib")(a® +ib°) 3.
B at + 20t + 2idPb? B at = bt + 247
at —ibt at bt
B at =t 24 =
at+ vt At
44 D) 2172
Hence, real partis ———— and imaginary part is =2
at bt at bt 4
2. (a) : The given equation can be rewritten as =

(" =82 +iQr—y) =9 +i2y - 5) N

§ Hints & Explanations |

It (lﬂ) et

—1i
@ x=4m+1;neN
(¢ x=2n;neN

(b) x=2n+1;neN
d x=4n;neN
(2021)

If 3x + 7 (4x — y) = 6 — i where x and y are real
numbers, then the values of x and y are respectively,

@@ 3,9 ) 2,9
© 2,4 d 3,4 (2022)
The modulus of the complex number
1+ )% (1+34) i
Q-6i)2-2) "

1 4 2 2

— b — ¥ =
(a)ﬁ()ﬁ(c)4()ﬁ

(2023)

at—8x%=9,20—y=2y-5
@ -9t +1)=0 = x==x3 (o a2 #-1)

Atx=3,y=11/3 andatx=-3,y=-1/3
(@) : We have, Bx—7) + 2iy == 5y + (5 + x)i

Equating real and imaginary parts, we get

3x—7=-5yand 2y =5 +x
3x+5y=7andx-2y=-5

Solving these two equations, we get

x=-1,y=2

(c) : We have z; = 2,
L+ +(6+)=Q +ix
O +6) +i(y* + 1) = 2w+ ix
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Comparing the real and imaginary parts on both sides, we get

Y +6=2xandy’ + 1=«
0P +1)+5=2x
x+5=2
x=5andy’+1=5 = y=%2
. Set of values of (x, y) are (5, 2), (5 - 2)
5. (d) : We have, 2 = 2,
3+iy=0+4
Comparing real and imaginary parts on both sides, we get
x=3andy=4
x+y=3+4=7

Self Test - 2

tul

(-.-y2+ 1=x)

(©) : Given (B3x —24))(2 + i)* = 10(1 + )
Bx=2iy)@+4i+i%) =10+ 10i
B =2iy)3 +44) =10 + 107
(92 — 6yi + 12xi — 8i°y) = 10 + 10i
Ox + 8y +i(12x - 6y) =10 +7. 10
quating real and imaginary parts, we get

9x + 8y =10 -
and 12x - 6y =10
1

Solving (i) and (ii), we get x = %, Y=<

2. (¢) : Wehave,x+iy=(1+2)2 +3)3 +4)
=Q+3i+4i+ 653 +4i) = (-4 +7)H(3 + %)
=—12-16i+21i+ 287 =-40 + 5;

Equating the real and the imaginary parts, we get
x=-40,y=5

Now, % + % = (-40)> + (5)% = 1600 + 25 = 1625

3. ®):a-iy=z=(+i) =p ~3pg +iGp'q 1)

wow=p =3pgy==3g+ ¢
%+%=p2—3qz—3p2+qz=—2(p2+qz)

YiXlo(p g2
Ge2)owrer

3 A3
@+ (-4 -

tuedy =

2!

4. a) : =x+i
@ 1-iy 1+ -
. ~ 3 . ~ 3
- (1+{)(1+{) B (1—{)(1—{) —xtiy
(1-0)1+1) 1+ -1)
3 3
(1+2i+i2) (1+i2—2i) .
= - =x+iy
2 2
= x=0,y=-2
32
5 (o) (1+l? =x+17y
2—i
.o 1-1+2 2i 2+ -2 4.
or x+iy= = - X =245
2—i 2—-i 2+i 5 5
Comparing Real and Imaginary parts, we get
w22t e, 222
“5007S TS5

(D)
(ii)
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6. (d):ll—?z_l_(lel—h—z.oc+oc l—z.
1+ 1+ 1-:
_11-3i—-io+o-1li-3-0a—io
B 2
_11-3-14i - 2ia

2
Since, Im (z — i) = 0

-14-20=0,a=-7

i) 1+if+2i 2
TiQi-1) iQ2i-1)  iQ2i-1)
2241 4i+2 4. 2
“4-1 5 5
A+ 4
i2i-1) 5

7. (d)

4i* -1
Imaginary part of

8. (a) : We have,
sin 60° + 7 cos 60°
cos15° —isinl5°

(sin 60° cos15° — cos 60° sin 15°) +
#(cos 60° cos15° + sin 60° sin 15°)
cos?15° + sin?15°

= sin(60° — 15°) + i cos(60° — 15°)

cos15°+isin15°
cos15°+isin15°

1 1
=sin45°+icos45° = —=+i—

2 2
9. (c¢) : Wehave, x = -1 +21\/§

. 2 .
x2+x+1=(_1+’\/§) +(—1+1\/§J+1
2

2

:1—3;z2\/§+(_1+2;\/§)+1=0

©:(1-D+(1-6)=1-i-1-6i
=(1-1)-i1+6)=-7i=0+(-71)

10.

Self Test - 3

1. (d):Letz=3-2i

z2=3+2i

Z=03-203+2)=9-4>=9+4=13

2. (b):Letz=2-3;
T=2+3i1zP =27 +(=3’=4+9=13

T 243 2 3
= —_—= :—+_
=2 13 13 13
3. (d:ze——
i—1
Wehavez—(zT) iving z = Lt -1
T VIS T T T T T i
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4. (o z=1_1.+ﬂ—l+zi
3+ 5 5 5
lzl= i+i=L=£umt
235 255 s
3+44

5. :Let 2=
(b) : Let z 4

4. 1
We have to calculate 27 i.e., —

zZ
a1 4—51')(3—41'_12—15i—16i+20i2
z 3+4i 3-4i 9 —16i°

_-8 3L,
S2525
1 ( 8 31)
z =0z,

257 25

6. (a): lx;z —y1z2|2+ Iy1z1+x1zzlz
2 2 _
= logzg 17+ 1y1251° = 2Re(yyy 21 25)
+ 1y12; 12+ lay2zy 12 + 2Re(x1y121%,)
=2 |z1|2+y12|z2|2 +y12|z1|Z v+ lzyl?

= Z(xlz +J’12) (42) =32 (xlz +)’12)

7. (c) : Letz

Given that Iz;| =21z,

= \/9+p —21/R+p

On squaring both sides, we get

=3 +piand 2, = %+pi

9+p2:4(%+p2) = 4p2—p2:9—%

8. (b): If

z-1 =— (/e is any non zero real number)

z+1 &k
z+1 &k 2z

Tz-1 i 2

be purely imaginary then let

k+1i
=
k—i

Self Test - 4

=1

k+i
|2 1=

—1i

1. (b):z=-1+4 zlies in I quadrant.

2. (b):Letz=a+ib

then in III quadrant2 < 0,5 <0

Its conjugate 2 =a+ib =a—ib=a+ (—ib)
=a + ik where k= -b

= a4<0,k>0

=  z liesin II quadrant.

3. (b) : Since z = x + iy lies in the third quadrant, so x < 0
and y < 0.

Taking, 2= —lyz(x—ly)(x—ly)
2z x+iy  (v+iy)(x—1iy)
_xz—yz—Zixy
x2+y2
Z_xz—yz 2ixy
RO R B R
X"ty X" +y

Since — lies in third quadrant,
2z

So, its real and imaginary parts are less than 0.

22 B
x2 y2<Oand 22xy2<0
x 4y X +y

=

«* —y* <0and 2wy <0 (.

=
= «*<y’anday>0
So, x<y<O.

(@):4, B, Care 1, o,

or A=(1,0), B= —l, ﬁ , 3
2" 2
Clearly AB=BC = CA = \3
Triangle is equilateral.
5. (©:2=-3-2
Mirror image of — 3 — 27 along x-axis is -3 + 27

KCET Connect

1. (@ :(@+2y)+Qx=-3y)i+4i=5
(+2y)+Qx-3y)i=5-4
Equating real and imaginary parts, we get

x+2y=5
and 2x -3y=-4

Equation (i) x 2 — equation (ii), gives
Ty=14 . y=2

Substituting y = 2 in (i), we get
x+22)=5 = x+4=5=«x=1
x=landy=2

2. (b) : We have, 4x + i(3x —y) = 3 + i(-6)
Equating the real and imaginary parts, we get

4x=3,3x—y=-6
On solving simultaneously, gives

x = 3 and y = 33

4

3. (@)
4. (a) : Consider,2a +#4b =0+ 2;
Equating real and imaginary parts, we get
2a=0and 4b =2

= ﬂ:Oandb:%

5. (b) : We have, z; = 2,

= 2-iy=x+3i

Equating real and imaginary parts, we get
2=xand-y=3

= w=2andy=-3

121

()
(i)
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6. (d):Wehave,3 +yi-2i=x—1

= 3+@y-2)i=x-1i

Equating real and imaginary parts, we get
x=3andy-2=-1=y=1

7. (c) : Wehave, (@ +b) —i(3a +2b) =5+ 2i

Equating real and imaginary parts, we get 2 + b = 5 and

-Ba+2b)=2

Solving above two equations, we geta =— 12,5 =17
a+b=-12+17=5

8. (a) : We have,

. a+i a+i_a+i (ﬂ+i)2 @ =1+ 2ai
x+iy = - = - X =55 = 5
a—i a—i a+i g°—i a2 +1
ﬂ2—1+ 2a
= i
A +1 A+l
-1 2a
= x=— andy—
a- +1 At +1
24° -1
ay-l=—5—-l=—5—=ux
a” +1 a” +1

9. (©:(+ip) =243 = (w+iy)=Q+3i)
=@ -9+ 1202 +35) = (=5 + 12)(2 + 31)
=—10+24i—15/-36 =46 + 9i
x=-46,y=9
3x+2y=3x(-46)+2x9=-138+ 18 =-120

. Now, 2= 2.+z _ (2+z)§az+l)
ai—1 (ai) -1

{@+i)-(ai +1)}

10. (o)

A+l

Im(z) =

But, imaginary part is zero.
So,1+24=0 = a=-1/2.

1. (0 : [5]
I ) S () S () §

A+ A= (1-2) 2"
_ 22 () N
= > > (=i)" = (-1)
12 d):(1+)=1+2+3i(1+i)=-2+2i ..(0)
(1-iP=1-7-3i(1-)=-2-2i ...(ii)
So, 1+ +(1-i=-4 [From (i) & (ii)]

13. (d) : We have z = 22(1 + i)

= 2z =81+ =81+"+2i)=16i

Also, z, =1+ i3

= z=(+ i3) =1+ 33 +3V3i(1 + if3)
So, z.%2,° =16 x (-8)i =—128i
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14. (a):Wehave,z=2f
7
) _Q-iy
2" = 2
Re(z®) + Im(z?) =3 +4 =1
2
15. () : (”’) (A=Y = {(1“)}(1”2—21')

—1

_J1-1+2 57+
(=5 e

= 3+4i

16. (b) : Rez=0= z =1y, yisreal and 2° =—y2 real.
: Imz>=0
17. (b): x+(x—2)l+2y+z(1—3y)=

3+1 3—i
Multiplying by (3 +7) (3 — i), we get
B-D)@+@-2))+C+2)Qy+i(1-3y)=10:
Equating the real parts on both sides
3v+a—-2+6y—(1-3y)=0
= 4x+9=3 (1)
Equating the imaginary parts, we get
—x+3(x=-2)+2y+3(1-3y)=10
= 2x-T7y=13 ..(if)
Solving (i) and (ii), we get
x=3,y=—1,x+y=2.
18. (b) : Wehave,x=1+2i=x-1=2i
= X -2x+5=0
Now, &* + 72° —x + 16

=2’ =22+ 5) + 9’ = 2x + 5) + (120 — 29)

=x(0) +9(0) + 120 =29 =12(1 + 2{) =29 =— 17 + 24i

- —(2+3z)( :ZZ)=(2+31')G—§1')

(2 6) ( 4 3) 8 1.
=|l-+=-|+i|l-—=+=|==—=i
5°5 5°5) 55
20 (d):(1+i=1+7+2i=2i

A+ 2iB+i) _ 6i—2 —1+3i

3—i -2 10 5

19. (a) :

Real part = _?1

(L+i)" _(1+ i1+
(1-iy"? (1-i"?

_ . \72—2
_ 1+ z) (1+z) =(1+l.)2((1-i1-21)(1+1))

+1°
-2
=anfﬁl§ﬁj - QYY"

21. (d):

n—1
=26y =2(-1) 2

-1
So, least positive integer 7 for which 2(-1) 2 is positive, is 1.
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22. (b):z 2 =@ +2)(1-i)=3+2i-3i-2%=5-i

1+14
23. (o) :

zl—z2+z3=2—i—(3+i)+;+l

—1
NP SEPE SIP I & S T I LAV

2—1 2—1 2+1
. . R T
=_1_2i+(1+21)(2+21)=_1_2i+(2+21+z +7)

@)y =@ 4+1
S5 10i+1+3i _ —4-7i
5 5

3_2 142

24. (b): z = y 2y =
®): =z =25 =

—-3-2 1+2¢ -2
243 2+ 3 2+ 3
-3-2i-1-2i -4-4i -41+i)

G- == T T 243
e (R W (E)

(21 +29)(2 — %) =

Q+3) Q+3) (Q+30)
__8(+i) _81+i)_8(+d) (5+12) _56-136i
4-9+12i 12i-5 12i-5 (5+12) 169
1
25. (b):Zl—m
11 _3-i 3-i 3-i

X = =
3—-i ¥ -2 10
1 1 3-i 3-i 3-i 6-2
Z+—=—+ = + =
z 3+7 10 10 10 10
26. (c) :z;=3x—1y;2,=>5x+3iy
XSx—i3y

w | W

L
5

2z _ 3x-iy

z2_5x+i3y Sx —i3y

15x% — Sayi — 9xyi —3y°  15x7 —3y? — 14wy

() = (3y) C 250219y
Ax* - By . Cuy _15x2—3y2_z. 14xy

—1 =
2527+ 9y 25x7 +9y% 25x7 +9y7 257 +9y
A=15,B=3,C=14
A-B+C=15-3+14=26

27. (@) :z=3+i

z-2=3+i-2=1+1

(-2l =(l+i)l =14+ +2i=1-14+2i=2i

(2—2)2+ ! :Zi+i_:21+L:zl'_i:§i
(z-2) 2 2i 22

28. ) :z=(1+)-Q+i)=1+7+2i-2-i
=1-1+42i-2-i=i-2
241 i-2+1 i-1
So, = =-
z—-1 i-2-1 i-3

1+

29. (d) : Let z=(r)

1+i 1+i) (1+2+20) (2 .,
S i il o o R
1-: 1+: 1+1 2

123
If n is even, then z is real.

30. (b)
147 1+7 1+:

31. (a) : Consider, — = ——x -
1-7 1-7 144

1+
(_) _ 100 _y
1—i

32. (a)
A3 A3
33. (a) : Given that, (11) —(EJ =x+iy ...(0)

—i
1+i) _(1+i 1+iY)
1-14 1-7 1+

3 3
1+i) 1+ +2i : . .
=[(1—ig ] =( 5 J =7 =i ...(ii)

N3
Similarly, G;’) — ... (iii)

+1

Using (ii) and (iii) in (i), we get
—I—i=Xx+1y
= -2i=x+iy
On comparing real and imaginary parts, we get
x=0andy=-2 = (x,y) =(0,-2)

N\2n
34. (b) : We have, (1 + ) =(1-)*" = (1*—’) =1

1-1
= ()™ =1, which is possible if 7 = 2 (- it=1)
35. (b)
p 1 1 1 1 i
36. (©:i P =—ar=—= = = =i
© % Y ()i (-4
37. (b)
38. :Let z=——+
@ =
2,2 2 .
@ -1 i(-1-1) =2
=3 z = = = —
Jsi NGEENG
An+l _ 4n-1

39. (d) : We have, ! !

At G0 (o) 4
= = [...l =1]
2 2
=1(i—l)=1(i—&)=l(i+i)=i
2 1 2 IX1 2
40. (c) : We have,?’ + % +4 + 4
=i+ i?+i 41
=1[i-1-i+1] [o2=-1,7 =i =1]
=0
4 9 16
1+ +1
41. : =a+ib
®) 2-8 41047
. 1+7i+1 2+1i 2+
or a+ib= 3 — = - = =
21+ + (=) 1-1-4 —1
(ﬂ7b)E(_1a2)
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42. (@ :M+M+?eP=0

1 1 1 1
and| —+—=+—=+—[=0
(in PR 1-14)

- . I
Remaining expression =i' +1—5 i +i—3

=-1+1

43. (d) : Since,# =-1,7 =—iandi* =1

13
S+ =+ i)+ (4P + @+ i+ (i)
n=1

—i+2(i2+i3+z4+ '13)+z'14

=i+ 238G+ +7 + M)+
=i+0-1=7-1

44. (a) : We have, z =" + "’
=i+(-)=0=0+0;

45. (0) : We have, (—J=T)**3 = (<jy#n+3
= ()M~ =1x - =i

46. (b): -3 =i3, V=6 = i/6

So, V(-3)(=6) = 332 = =32

= iv (@i

= (=) (i)’

47. (b):z =3+
2y = E——S—z——5+z

Z+2y=3-i-5+i=-2

|2 +2,1=1-21=2
1
48. (o) :Let 3= ———
© Vo il
1
zx—=1
b4
1 :
==Va-ilb
p4
49. (b):Letz:M
Jx +[yi
Lot | e | 1Na =it _Natb _ [a+h
e+ Jyi| e+ fyil Jxry Va+y
50. (b): Let 5= — 2" 200 _ 24
4i + (1+ i) T 4itl+i+2 6
24i 1240l 2412 5
|z1= —| = - = -
6i | 16l J@ 6
_2.
51. (b):Letzzdzl”
a” +bi

a—b4 (ﬂz - bi)
zZ = X
at + bi 2t —bi
_(a- biY(a® - bi) _ 2 — bl — abi - B
(@* + bi)(a® - bi) (@®Y? + b
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& =0 —i(ab + aPDP)

at + b
8=V +i(ab+ a’h?)
z= 3, 2

a +b

52. (@) : [B=v51=13 V52 1=13 = 5i
= V(W32 +(—/5)? =8

53. (b) : We have, 2101 = (\/§ +)04
Taking modulus on both sides, we get
= 2Mzi=1(\B+)% = 20 z=

= 2005 =21% . |;1=2°=8

(m)lm

54. (c) :Let 2=2+/7i
z _2-+7i_2 ﬁ.

Reciprocal of z=— =
Iz (4+7) 11 11

V3+2i
55. : We have, z, = ————
(b) 1 \/E—\/gi
_34V2i 2+ \Bi
T =B N2+ Bi
z_\/8+21+3z—x/5_2_l.
b 2+3 5
\/—+\/_l 7 + 5
ST —\5i T+
_\/§+7z‘+5i—ﬁ_g_
- 745 12
Now, zj+2y=i+i=2i
|z +2,l=1-2i1=2
56. (b)
57. (b)
58. (b): §+§ i, (k is any non zero real number)
242k z+2+2-V2 k+i
= == = =
22 i 2+\V2—z2+2 k-1
N 2_z=k+i i=k+z
N 2
= ld=V2
8+1i
59. d): z=
@:==5
2
IO S B & _(Ejz_ﬁ
A-i \Jarer) "UF) 5
60. (c):z+l=1+i
z

(z+ é)s =1+
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= z3+i3+3z><l(z+l):1+i3+3~12~i+3-1~i2
p4 zZ P4

= z3+i3+3(1+z')=1—i+3i—3

Z
;1 . . .
= z+—3=—2+21—3—31=—5—z
zZ
2+ %‘ = (=5 + (-1 =25+1=126
zZ
5—4i
61. 1 2=
©: = 342
gt g S iBG+20)
342 342i
_5-4i-3iB+2p
342
Iz_l.Blz(5+2[3)—i(4+3[’>)|
3+2i |
1S +2B) —i(4 +3B) |
3J5 =
v5 = 13+ 2|
L s VG2 e 3y
\/32+22
. 3\E_J25+4[32+203+16+9[32+24[3
V13
V41 +13p% + 44
= 5= TP
Vi3

= 45x13=41+13p7 + 44p
= 13B%+44B=585-41=7544
62. (0):z;=1+i32,=2-2i,23=-3+i
Zi+2y+23=1+1+2-2i1-3+7i=0
20 + 25 + 23 = 3212923 = 3(1 + (2 = 2i)(= 3 + 1)
=3[(1 + i)(=6 + 6i + 2i + 2)]
=3[0 +)(-4+8) =12(1 + )= 1 + 24)
=12(-1-i+2i-2)=12(-3 + i) =-36 + 12i

. 1 1 2z + 2
63. (b):Asgiven, Izl =lz2l=|—+—|=|"—"2|=6
S 212
Z1+ 2
Now, [(L-=2| =6
212)

= Iz +2)0=6lzllzl =6x6x6=216

64, (b): Vi \/Z /1+zz—1 /1+2z+z

+l

) f

B

125

1+ 2(1—1') 1+i+2-2 3-i
i+ 2=i = \/_ NG + 7 _\/f

65. (b):We have, (—/=1)*** 4+ (i% +i7257)10
1 1"
- M) [i TEE 72}
=1-1+[-4"=1
_l+i 1-i (4 )A+)-(1-)(1-i)

66. =
®): 2= 1 (1 +i)1-1)
(Ui +2i) - (1 + 2 - 2i) _2i+2_ 4,
1+1 2 2

22+ 27 = (2i) +(2i)(-2i) =4 -4 =0
2
67, (b):A+zB:1+\/_Z 1++2i (1+\/EZ)
1-v2i " 1++2i - 1+2

1+ (V2P 21420 1-242V20 -1+ 22i
- 3 - 33

A=-—-,Bp=222
3 3

(- (*F)- 3

68. (d) : The two complex number are

A=x+iy,B=a+ip

L
Quotient EZ ;+Z;,
x+iy|_\/x2+y2 _ Al

3i-
a+iBl [o2ip? IB

Hence, modulus of the Quotient is equal to the quotient of

their moduli.

69. (d) : Let Z1=4;+ ibl, Zy=4ay+ 1172

[zl =12l

Jai + 8 = a3 +8]

It is true many values of 4y, 4,, and by, b,.

B

So, #; must not equal to #, and #; must not equal to b,.

70. (c) : We have, 30 =6 + 15/
=6+—151=2+5i

e —8x+ 72+ 107 =xP(x + 1) = 8(x = 9) + 107

=2 +5)°[Q2 +5i+1)]-8[2+5i-9] + 107

=@ +257 +20)(3 + 5i) + 8 (7= 5i) + 107

= (4-25+20)(3 +5i) + 56 —40i + 107

= (=21 +20)(3 + 5i) + 56 — 40i + 107

=—63 + 60i — 105/ — 100 + 56 — 40i + 107

=-107 —85i + 107 = — 85;

l2® + 4% —8x + 1791 = 1-85i1 = 85
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71. (a) : We have, (1+i)z=(1-i)z

s (=) z_(-i-)
z (1+9) z  (I+4)(1-9)
2 2 .
N é:(l_l) 1+7 221=—i
z 1-4° 1-4
= 2=—12
72. (b) : Letz=ux+iy
Now,z_l—x—Hy_1 z# -1

241 x+iy+1’
Cx—=1+dy (v —1+dy)(x+1-14y)
x+1+iy (v+1+iy)(x+1-14y)

:(x2—1)+iy(x+l) iy —1) - %y
(@ +1) = (@)’
z-1_ (& —D+y’ +ilyx+1) - yx 1)

z+1 (x+1)% + y?
Since, 2 i is purely imaginary number.
2 _ 2
G =Dty 12)+y2=0 = 2 -1+y"=0
(x+D)"+y

= x2+y2=1:> Izl =1

73. (a):Letz=w+1y

then, (z+3)(Z +3) =(x+iy +3)(x — iy +3)
=((c+3) + y)((x + 3) - 79)

=@+ 3) =@ =(@+3)Y+y
=le+3+iyl?=1z2+31°

74. (a) : We have, a— = 3_42.36

3+4ix

Taking conjugate of (i) on both sides, we get
. 3—4ix 3—4ix) 3+4uix
a+lB:|:(3+4ix)]: §3+4ix; " 3—4ix
Multiplying (i) and (ii), we get
(oo—B) (o +B) =1
= o+ BZ =1
75. (d):Wehavea +ib=c+id
= la+ibl =lc+idl
= \/ﬂ2+172=\/€2+d2 = d+b =+ d
76. (b):Letz=x+1y
Then Izl = Lo+ iyl = \/x? + 5

= |z|2=xz+y2
and 2% = (v +#y)’ =& + %" + 2ixy

= z2=x2—y2+2ixy

= 1271 =\/(x2

= |z2|=\/x4+y4

— 9%+ Qay)?

- szyz + 4x2y2
:\/(xz + 2y

= |z2|=\/x4+y4+2x2y2

.00

...(i)

0
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= 12 =4 +y2 ...(ii)
From (i) and (i), lz1% = 12%
77. (a): Wehave,z=1+2i ...(4)
then 121 =V1+4 =5 ...(ii)
7-z2 7-1-
Now, f(z)= = from (i
o= 2)< )
_ 6-2i _6-2
1-1-472 -4 4-4
_B-92+2) 6-2i+6i-
(2-2i)(2+2i) 4 — 442
6+4i+2 8+4i 1.
= = :1+—Z
4+4 8 2

Since, f(z)—1+lz

| f(2)1= 1 / /4+ =E (From (ii))

78. (b): Multiplicative inverse of (4 —3i) = 2 ! 5
443 4 3. '
= =—+—i
16+9 25 25
79. (d):Letz=x+iy

|z|=\/x2+y2=2 = x2+y2=4

z—oc_x+iy—0c (x - oc)+zy (x+a)—
2+0  x+iy+o (x+(x)+zy (x+ o) =iy

Now,

_(x2+y2—(x2)+ 120y

(x+0c)2 +y2 (x+0c)2 +y2
x2+y—22—0c22=0 [ 2% purely imaginary:|
(x+o) +y zt+o
= x2+y2—ocz=0 = =4 = a=+2
80. (d):Letzz.Ll

Since z = (z) = z__l 1 _ -l
i-1 —i—-1 i+1

81. (d):Letz=x+iy . |zl= 2+
Now |z|+z2=3+17

\lx2+y2 +x+iy=3+1
= x+yx’+y? =3 and y=1
= x+Vx’+1=3 = V¥l +1=3-«

= F+1=0C-2"= x=4/3

|2 = 1{E+1—5
9 3

"2 2 . )

82. (d) : We have, A+)” _1+i7+2 _ 1-1+2%
1-i 1-i 1—i

2i(1+4) _ 2i(1+4)

C1-(-D

20 1+1i
=— X — =

1-i 1+i 1-()
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Required conjugate is —i — 1
83. (o)

84. (d) : Let z =« + iy be any complex number.
z=—12% (given)
= x+iy=—(r—-iy)=22x=0=2>x=0
. z=0+14 =14y is purely imaginary.
85. (b): (V5 +\3)P?=2Yz
Taking modulus on both sides

33
121 = |\/§+\B,-|
21 21=(5+3)8 = (V8)B = 233 32

233 933/2 933 53372 3

or lzl= PICIS F T
86. (b) : Let ;ﬁ = pi (pisany non zero real number)
%)
.
B2 |22 [By dividing N” and D" by 2;]
2
3pi 1
_ B _|3pi-2 _1
%H 3pi+2

[+ The modulus of z and its conjugate modulus z have the
same value]

87. (o) :Letz=x+iy, 2=x—1iy

So, z+Z=2x2-%=2y

B+i)z+2)-Q+i)(z—2)+14i=0

= (G+)Qx)-Q2+i)Q2iy)+14i=0
= GBx+y)+ilx-2y+7)=0
= 3x+y=0 (1)
and x-2y+7=0 ...(i1)
Solving (i) and (ii), we have
x=-1,y=3
Soz=-1+3i,z2=-1-3;
o2z =(-1+43)(-1-3)=10
. a+ib .
88. (d): x+iy= 7 ...(4)
Taking conjugate, we get
. a—1ib .
x—iy= — ..(i)

Multiplying (i) and (ii), we get

2 2
’ﬂ +b
x2+y2= 3 3
c“+d

89. (a) : We have, |Z| =1 and Z+%:x+iy
Let Z=P+iQ
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PP+ Q@ =1 = P+ Q=1

Now, Z+l=x+iy
Z

1
P+iQ+ — =x+7
0 y

P+i
. P-iQ .
= P+iQ+ =x+1
2+Q2 -y
= P+iQ+P-iQ=x+iy (- PP+Q°=1)
= 2P=x+1iy

Equating coefficients of real and imaginary parts, we get
x=2Pandy=0

xy=0
90. (b):iz’+2°—2+i=0

Dividing both side by 7 and using 1 = —1i
i

2

We have, 2° — iz’ +iz +1=0

= Z@-i)+iz-0)=0 (o =-1)
= (z-)E+i)=0. . 2=io0r 2*=—i
lzl = 17l =1and 12°1 = 1z1%=1
[zl =1
91 (d):~ z=— - F=—
| 1+

92. (0 : (x+i)(1-2)=1+i= (x—iy)(1+2)=1+1,
= x—iy=ii. = x+iy= l_i_
1+ 2 1-2
93. (b) : Re(l +4y)’ =1 -3y’ =-26
= =9 = lyl=3

94. (b): a2+ y2=—y+1

= x2+y2=y2—2y+1:>x2=1—2y
95. (d):flz)=1+2+2"
Re(flz)) =1 +2° —y* +x
Re(F(2)=0= 2> — > +x+1=0
96. (a) : Letz=x+iy

Izl =5 = Jal+ 9% =5 = & +)? =25
z—=5 x+iy-5 (x=5)+1iy
245  x+iy+S  (x+5)+iy
On rationalizing the denominator, we get

((x =5+ i) (x+5) ~iy) _ x? =25+ y* +10yi

Now, w =

(x+5° +(y)° (x +5)7° +
= (964—15(;—3/:),2 [Using 2? + 5% = 25]
_0s 10y

(x+5)° +y?
- Re(w)=0

97. (@) :Letzy=a+ib,2y=c+id, z3=e+1if

21 Im (25 23) = (@ + i) Im ((c — id)(e + if)) = (a + ib)(cf — de)
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Similarly, 2, Im (23 2) = (¢ + id)(eb — af)
and  z3 Im (2 25) = (e + i )(ad — cb)
NOW, 21 Im (Zz Z}) + 2 Im (23 Zl) + 23 Im (ZI Zz)

= (acf — dae + ceb — caf + aed — ceb) + i(bcf — bde + deb — daf

+ afd — cfb)
=0
98. (c) : We have, L+ 2 2|= 1+Zl,|=
1-(1-0?| [1+2i]
A-i)1+i) A-iB)A+i)x (B -1
99. (d): — = ; :
(3 +1i) 3 +)3-1i)
_(B=3i—i=B)A+d) i)
3+1 4
Clearly, above point lies in quadrant IV.
100. (a) : YA (3,3)
22
1, 1)
FimL_' 31
position 21 5y
0 -

Hence, the final position of the point is represented by
1+

KCET Ready ..

1. d:2°+2+1=0 = z=0,0°
Thus, ® + ®* =—1 and »’ = 1

2 2 2
ENREE
zZ Z zZ

=4 (0 + o) + 2(0° + ©°) ¢ z=w)
=4(1+22%=4+8=12
2. (d:@x-1’+8=0 ()

x =1 satisfies (x — 1)’ + 8 =0 z.e., (-2’ + 8 = 0

= 0=0

Similarly, for 1 - 2w, we have (x — 1)’+8=0
= (1-20-1P7+8=0= (220’ +8=0
= -8+8=0

and for 1 - 200%, we have (1 - 20> = 1)’ + 8 =0

= 0(8)+@®=0=0=0

. —1,1-2w,1-2w’ are roots of (x - 1)’ + 8 = 0 and on
the other hand the other roots does not satisfy the equation
(x—1’+8=0.

s, 1Y 1
3. (C) : (118+i2—5J =(—1+;)

1 3 3 1 3 2 i
=—1+__3_7 Z
1 7 7 7 7 7 1

=2-2i
4.  (a) : We know that sum, difference and product of two
complex numbers is also a complex number.

Z + Z, is always a complex number.
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5. () :Given, [—2-1;] = ¥V

3 27

—(6+z')3_x+iy
27 27

= wx=-198andy=-107 .. y—x=198-107=91

= — (198 + 1074) =x + iy

6. (c) : Given, 22 =2i-1
2z+n
Letz=x+10; [ Im(z) = 10 (Given)]
2(x+101.)—n i1
2(x+100) + n

= 20+20i-n=Q2i-1)2x +20i + n)

= (x-n)+20i=4xi—-40 + 2ni - 2x-20i—n

= QRx—-n)+20i=—m+2x +40) + i(4x + 2n - 20)
Comparing real and imaginary parts, we get
2x—n=-n-2x-40 = x=-10
and4x + 22 -20=20 = 4(-10)+2n=40=n=40

7. @
8. (©:lzl=lznl=lzxnl=.... =lz, =
= lel :Zzzz :Z3Zg =3 Gooooooo :ann =1

A 1 = 1 _ 1 _ 1
= 2] =T, 2T T, 23T Ty 32y =

2i ) Z3 "
Now, |z +2; + 23+ ..+ 2,| =[5+ F + ... + F

1 1 1 1
==t =ttt —
21 % 3% 2y
9. (d):Leto=x+iy. If 0)1—0)z is real then
rHpy -z
l1-z
x(l—z)+zy(1+z) is real = _y(1+z)=0 = z=-1
1-2 1-2 1-2

y#0and 1-2#0; Izl = 1.
(1+i)2+3i)3-4i)
T 2-3) A=) B+4i)
Taking modulus on both sides, we get
‘(1+i)‘(2+3z:)(3—4z:)|=|ﬂ+l.b|
(2-3i)(1-i) 3+ 4i)|

10. (d) : We have a+ib

\/1+1x\/4+9x\/9+16=m Akl
4+9xT+1x/9+16

11. (c) : We have, z—§=2
z
Now, |zl= (z—§)+z < z—E +|=|=2+ 3
z) 2z z z z

= Izl—%SZ = Iz17-21z21 =3<0
pa

= (Izl+ 1) (121 -3)<0 =

So, greatest value of |21 is 3.

Izl >—1, 1z] <3.
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12. (a):|z1I=|z2I=|z3|=i+i+i:1 (1)
Zl Zz Z3
|z|2=z~§=1:>z=é
3
1 1 1 1 1 1
Iz + 2z +nl=s|—+—+—|=|—+—+—
2% 3 2 % 3
—l+L+l=1 [From (i)]
2% 3
13. (b) : Wehaveb+ic=(1 +a)z
. b+ic —c+1ib
ie. = ie. iz=
1+a 1+a

Therefore, we have

I+iz l+a-c+ib  (I+a-c+ib)1+a+c+ib)
l-iz l4+a+c—ib (A+a+c—ib)(1+a+c+ib)
C(+a)? = b+ i2b(1+ a)

()

(1+a+ c)2 + b
Now, we have
(1 +a)? - -0 +i2b(1 + a)
=@ +2a+ 1)+ @+ =1) -0 +2b(1 + a)
[Using ¢* = 1 —a” - 17]
=2a" +2a +2b(1 + a) = 2(1 + a)(a + ib)
and (1+a+0’ +V = +V ++1+2a+2c+2ac
=2(1 +a+c+ac) [Usingzlz+172+cz=1]
=2(1 +a)(1 +¢)
Putting, the above values in equation (i), we have

I+iz  2(0+a)a+ib) a+ib
1-iz  2(+a)l+c) 1+¢
14. (a):i592+i590+i588+i586+i584+ :1+i2+1+z’2+1 5
782 4 980 4 578 4 576 4 ;574 Pl w1440
=M+2=_1+2=1
-1+1-1+1-1

15. (b) : We have, z = (7 + 40’37 — 4i)}
= V7 + 4> GT7 - 4’37 — 4i)

= (BV7)? — (422 GVT - 4i) = (719237 - 4i)
= Re(2) = (79GV7)
16. (d):Wehave,Izlzz——+§
z oz
ie. lzl< z—§+§ ie. |z|S2+i
zl |z [ 21
ie. 1z17=2 121 -8<0 ie. (Iz1 +2)(Izl —4) <0
e. -2<l1z1<4

17. (c) : We have,
l-o+0)(l-0’+oh(l-o'+od)(1-0*+0
=1+’ -0)(1-0’+0)(1-0+0)(-0’+o0)

[+ o' =0 0= 08 = (@) 0 =0k 0= () - o
=oand ®’ = 1]
=(C0-0) (0’ -0) o-0) o’ -o)

16
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= (220) (20%) (20) ((20%) = 16 - ©°
=16 (0’)* =16 (1)’ = 16
18. (d): We have (1 + 0 - 0*) = (-0° — )’
[ 1+0+0’=0]
= (-2)" (@)’ = - 128w’

19. (c¢): We have,

5z (L=i)(2+4) _ 2+42i+4i+4
z 1+: 1+4
=(2+6l)(1—z):8+41=4+2Z,
1-4? 2
Im(zl_ﬁj=z
|
20. (d): 1+’ =(1+o"”
- 0)" = (- 0?)” [ l+o+w’=0,0°=1]

or " = (L)ZM

which is only satisfied for 7z = 3, as o =w’=1.

2 2
z+=-=
zZ zZ

21. (b):Wehave, | z | =

S o242 s <20+ 2

E
= |2 -2z +1<1+2 (g -1? <3
= —B32f-123=1-V3<2[<1+43

22. (c) : The given expression may be written as
- 6 6

) 0} o
23. (¢):Let, _1%\61 =
Then, 1_—\/§l = o’

(5" ()

(Dl()() (U) )l()O (Dl()() (1)200

=0+ 0’

-—1 [ 1+o+o’=0]
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—i

=30
24. (c) : We have, (_1 * lﬁ]

20 30
)
230,30 2010
(A-DP  a+2-20)°

25. (d) : As complex numbers are not comparable.

G+iN5)3-i5)

[ . -1+ ﬁz]
Since, ® = 5

230(1) 230 s

o@d

26 @ W3 +iN2)-(3-iV2)
945 14( = 7\/51
NN

27. () : (1%) (2’(12 ’)) =(1+i)"

Now, from options,
Whenn=2,(1+i)"=2i

Whenn=4, (1 +i)" =

When 7 =8, (1 +4)" = 16, a positive integer.

28. (a) : Wehave,z=43% — ZB_"*4
1+p 1 1+p
- 1+zz=1+p—r+zq
l-iz 1+p+r—ig
_, prig _(+p-r)+ig ( 1+ iz p+lq(leen))
1+ (A+p+7r)- -z 1+

= plap+n) g’ +ilg(l+p+r)-gp)
=1+rnA+p-r)+ig(l+7)

= p2+q2+72=1

29. (© :G+2)°=9+47+12i=5+12i

: BG+2)’=3B+2)(5+12)=-9 +46i

and G+2)" = +12)*=25-144 +120i =— 119 + 120i
f(3+21)—(3+21) 4G +2)0+4063+2)°+83B +2)+ 44
=—119+ 120/ 4 (-9 +46:1) +4 (5 + 12) + 8 (3 + 2) + 44
=—119 + 1207 + 36 — 1847 + 20+ 48 + 24 + 167 + 44
=5

30. (b)

KCET Exam Archive .

1. (b) : Since 1, w, ®* are cube roots of unity
l+o+w’ =0
Now, (1 -0 + 0°)(1 + ® — 0?)
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= 0-0)- 0’ -’
= (- 20)(-20) =40’ =4

(3 +i)Gi+ 4)
(8 + 6i)°
Taking Modulus on both sides, we get
1B +iPI3i+4P
18+ 6i I
(B9 +16)°  8x25
© (J6a+367 100

3. (a) : Wehave, ;" + "+ 4724 7+3

= +Zn+1+l l~2+zn+1 l~2

2. (d) : We have, z =

lzl =

=2

= +ln+1 P ln+1 [ -2 _1]

1-i i -if

5. b) : Gi =
®) : Civig 1+i 1-i 1-4?

4. (a): leen( ) =1 => "=i"=>m=4
1_
1+

1-i)"
(_) =(=)%=1=1+0i (i)

1+
Comparing (i) with # + ib, we geta=1,5=0
So, the value of (4, b) = (1, 0)
1+i)"
6. (d) : We have, vl 1

—1

a+iP) 2\
:{1—22] :lﬁ(é) B

= i"=1=> x=4m,ne N
7.  (b) : We have, 3x +i(4x—y) =61

On comparing real and imaginary parts, we get
3x=6and 4x—-y=-1
= w=2and4Q)y=-1=x=2andy=9

(1+7)°(1+ 3F)
(2-6i)2 - 2i)
~ 1+ ) (1 + 3)
4(1=30) 1+ 3)(1 - )1 + 1)
CQi-2)(6i-8)  2x2i—-1)3i-4)

8. (¢):Letz=

4x(1+901+1)  4x10x2
1
1-7
=57
1 L 1+49 2
lzl=—11-7il= =N
20 20 4
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